This paper studies the effect of foreign acquisition on wages and total factor productivity (TFP) in the years following a takeover by using unique detailed firm-level data for Sweden for the period 1993-2002. The paper takes particular account of the potential endogeneity of the acquisition decision (for example due to "cherry picking") by implementing an instrumental variable approach and propensity score matching with difference-in-difference estimation technique. Moreover, in line with recent literature on firm heterogeneity in international trade, this paper allows for the acquisition effect to differ depending on whether the targeted firms were domestic multinational or non-multinationals before the foreign takeover. This paper also allows for the acquisition effect to differ depending on whether the acquisition is horizontal or vertical. The result shows that foreign acquisition has no effects on overall, skilled or less-skilled wage growth neither in targeted Swedish MNEs nor in targeted Swedish non-MNEs and neither if the acquisition was motivated by vertical or horizontal motives. However, the results indicate that both targeted Swedish MNEs and nonMNEs have better growth in TFP after vertical foreign acquisition only but no such impact from horizontal foreign acquisition. JEL Classification: F23, L23, J31
Introduction
In the last two decades, international mergers and acquisitions (M&A) have increased substantially worldwide and, as a result, the share of foreign ownership in the total population of firms has grown in many countries. This has partly emerged due to different incentive programs by the host countries to attract foreign direct investment (FDI). 1 From the point of view of the host country, the inward FDI may bring new technology and market access opportunities and thus strengthen the overall competitiveness in the economy. However, the growing importance of M&As has given rise to policy concerns due to the potential downside of foreign acquisition. It is frequently argued that foreign takeovers may have a detrimental effect on the targeted firms' performance since foreign multinationals (MNEs) are less rooted in the local economy and have the possibilities of relocating production among their affiliates in different countries.
In the light of the growing trends in international M&As, there are some important policy implications for governments worldwide to investigate the effects of foreign ownership on takeover targets performance. The objective of this paper is to study the effect of foreign acquisition on the target's performance in the years following a takeover. I use recent unique detailed firm-level data for Sweden to investigate the role of foreign ownership for wages and productivity growth in targeted firms.
Sweden is an interesting case to analyze in this context. Swedish authorities have implemented a number of political reforms to improve the business environment and, as a result, Sweden is one of the most internationally integrated and globalized economies in the world. However, it was not until 1995 in connection with the Swedish membership of the European Union (EU), that there was a substantial increase in foreign ownership 2 . Ever since then, Sweden has witnessed a rapid increase of inward FDI, mainly through mergers and acquisitions. Well-known former Swedish owned firms, such as Astra, Pharmacia, Volvo Car and Saab Automobile, changed ownerships in the 1990s
and are nowadays foreign-owned. At the beginning of the 2000s, the employment share in foreignowned firms in manufacturing was among the highest in OECD.
3 1 Golub (2003) . 2 Malmberg and Sölvell (1998) stress that due to the Swedish membership of the EU, it has become more attractive to acquire Swedish firms. 3 As compared to 21 other OECD countries in 2002, only Ireland, Luxembourg and Hungary had larger employment shares than Sweden in foreign-wned firms in manufacturing (Hansson et al. 2007 ).
The increase in foreign ownership has given rise to mixed feelings in the Swedish public debate, similar to other countries experiencing high growth of inward FDI. Some fear that foreign acquisitions will lead to job losses in acquired firms since foreign owners are less committed to the host economy. It is frequently argued that, owing to their possibilities of relocating production and employment among their affiliates in different countries, multinationals are more "footloose" than domestic firms (e.g., Bernard and Sjöholm, 2003) and hence more quickly respond to adverse shocks than domestic firms. However, foreign acquisitions can strengthen the competitiveness of the acquired firms if they transfer technology, knowledge and skills to the acquired firms and, hence, contribute to an improvement in the target's performance, e.g. higher productivity and wages.
From the theory on multinational enterprises (MNEs) 4 , there are strong suggestions that multinationals are more productive than other firms and also might pay higher wages than the predominant wage level. The reason is that MNEs are supposed to possess firm-specific assets − unique products and production processes or intangibles, such as trademarks or reputations for quality − that induce productivity and profitability gaps between MNEs and other firms. This idea builds upon the conjecture that doing business abroad entails higher costs and risks than operating on the domestic market; only the most productive and innovative firms will find it profitable to engage in foreign production. 5 In addition, due to the firm-specific assets, MNEs have an opportunity to pay non-competitive wages, i.e. in MNEs there exist some rents to be shared. The efficiency wage literature then offers some economic reasons why such a behavior could be profitable and increase productivity: (i) minimization of turnover costs 6 (ii) motivation on workers' efforts, (iii) enhancement of workers' loyalty, and (iv) selection of workers with high quality. 7 By now there exists a large body of studies analyzing the relationship between foreign ownership and wages and productivity using panel data and the results are mixed. Conyon et al. (2002) examine wage and productivity effects of foreign acquisition using company-level panel data for 4 See the early contributions by e.g. Hymer (1960) and Dunning (1977) . More recently, theories have been formalized and Markusen (2002) provides a thorough and synthesized survey of the modern models on MNEs. 5 According to Dunning (1977) , Markusen, (2002) and Helpman et al. (2004) , only firms with a high productivity choose to serve a foreign market and among these only the most productive will choose to establish affiliates abroad. Helpman et al. (2004) also provide evidence that MNEs have significant productivity advantages relative to non-MNEs. 6 It could be imagined that MNEs are particularly concerned about worker turnover when their firm-specific assets consist of proprietary technologies. Therefore, they may be willing to pay a wage premium to reduce the speed at which these technologies leak out to competitors as employees change jobs. 7 Stiglitz (1987) To preview my results; I find, after controlling for possible endogeneity of the acquisition dummy and also controlling for a large number of firm specific characteristics, that foreign acquisition has no effect on overall, skilled or less-skilled wage growth in the post acquisition periods neither whether the acquisition is horizontal or vertical or whether the acquired firms were domestic MNEs or non-MNEs before the acquisition. However, I find positive productivity effect from vertical acquisition in targeted Swedish MNEs and non-MNEs, while I do not find evidence for an acquisition effect from horizontal takeovers.
The plan of the paper is as follows. Section 2 presents the data and it shows some descriptive statistics on foreign-owned firms, Swedish MNEs and non-MNEs to see to what extent they differ.
It also illustrates the increased importance of foreign ownership in Swedish manufacturing in the 1990s. Section 3 outlines the analytical framework and the econometric specifications. Section 4 reports the empirical findings. Section 5 summarizes and concludes.
Data and description
The dataset I employ in this study is from Statistics Sweden (SCB) and the Swedish Institute for 12 Moreover, by using the information on ownership status I can define foreign acquisition of a domestic MNE as a change in ownership indicator from a domestic MNE to foreign and foreign acquisition of a domestic non-MNE as a change in ownership indicator from a domestic non-MNE to foreign. 13 The clear distinction into different ownership status before the foreign takeover is a distinct advantage of my data over the previous literature. This is an important dimension to the analysis since the acquisition effect on firm performance, i.e. on wages and productivity, may differ whether the target firms are multinational or not due to their ex-ante different characteristics as highlighted by, for example Helpman et al. (2004) . Due to data limitation, not many studies that have investigated foreign acquisition have been able to take this into account. 9 Skilled labor is defined as employees with some post-secondary education. 10 This is the definition used in the official statistics on international enterprises from the Swedish Institute for Growth Policy Studies (ITPS) and I can identify Swedish MNEs by linking data from ITPS to the microeconomic data from Statistics Sweden (SCB). 11 My definition of Swedish MNEs differs from, for example, Heyman et al. (2007) . In their study, Swedish MNEs are firms that report positive exports to other firms within the corporation. Such a measure is obviously deficient since firms might be MNEs even though they are not exporting to their affiliates abroad. 12 1993 is the first year I can distinguish Swedish MNEs from non-MNEs and it explains why this analyze begins in 1993. 13 Firms that switch between domestic and foreign ownership more than once over the period are not included in the sample. Also, firms that disappear from the sample one year and reappear in later years are excluded.
Another issue that has not been investigated in the previous literature, mainly due to data availability, concerns the nature of the foreign acquisition and whether it is motivated by either horizontal (the acquired firms are within the same industry as the acquirer) or vertical motives. The effects of foreign acquisition on targets may be different depending on these two motives. If, for example, the aim of the horizontal acquisition is to eliminate competition and consolidate the industry, then it is likely that this may have a detrimental effect on the targeted firms' performance following takeover. On the other hand, if the aim of the horizontal acquisition is to create new markets by using the already exiting facilities owned by other firm in the foreign markets, i.e., the acquirer indents to "grow by acquisition", then the acquirer may transfer technology and knowledge in order to improve the quality in the acquisition target. In this case, we would expect positive effect on the targets performance in the post-acquisition period. For the acquisition motivated by vertical motives, this is more likely to be the case since the motive of the acquisition is to acquire firms at different stages of the production process. It is then likely that the acquisition is done with a view to integrate the acquired firms into the multinational company structure which may lead to transfer of technology to improve or sustain quality. 14 In the 1990s, many countries abolished or reduced their restrictions for foreigners to buy indigenous firms and as a result FDI increased substantially worldwide. 15 During this period, Sweden also introduced a considerable amount of liberalization reforms and as a result, the increase in foreign ownership seems to have been more pronounced in Sweden than in other OECD countries. 16 Table 1 shows how the numbers of firms and the employment shares have 14 This is not an ideal measure by any means. In particular, it is likely that the vertical group includes both "true" vertical acquisitions of, say, supplier firms, but also conglomerate mergers where the target and acquirer are in unrelated industries. Unfortunately, I do not have sufficient information to establish industry linkages. Still, the measure allows me to compare horizontal and other types of acquisitions. 15 Golub (2003) . 16 See Hansson et al. (2007) . Other explanations put forward for the increased foreign ownership in Sweden in the 1990s are that there were more invitations to acquire Swedish firms after the EU accession, Swedish firms were cheap to buy due to the devaluation at the beginning of the 1990s and the Swedish tax system has favored foreign ownership. Firms taken over by foreigners differ from non-target firms in many respects. Table 3 points out differences in characteristics and performance between acquired and non-acquired firms before and after acquisition for all manufacturing firms with 20 employees or more. In columns (i), which describe the situation one year before the acquisition ( 1 − = T ), we can see that Swedish firms taken over by foreigners are larger, have higher sales, are more productive, are skill-intensive and have higher wages than their non-acquired counterparts. Furthermore, acquired firms seem to have a higher capital-labor ratio one year before the acquisition as compared to non-acquired firms. These results provide us with some evidence of "cherry-picking", i.e. that firms with good characteristics and performance are more likely to be targeted for acquisitions by foreigners. From the other columns in Table 3 which depict the pattern at the time of acquisition ( 0 = T ) and after acquisition ( 0 > T ), I infer that the differences between acquired and non-acquired firms appears to be persistent. 
The methodological framework
To come to grips with the direction of causality between foreign acquisition and wages and total factor productivity (TFP) 17 , I first estimate the following growth rate regression:
{ } Karpaty, 2007) and value added per employee as different productivity measure. The results, not reported in this study but can be sent upon request, do not qualitatively change using different measure of productivity. 18 Employees with some post-secondary education are defined as skilled labor. Most likely, such a division into skilled and less-skilled labor is more appropriate than the one which is often used, e.g. in Doms and Jensen (1998), i.e. the nonproduction/production worker classification. In addition, I divide skilled labor into medium-skilled and high-skilled labor. Employees with a post-secondary education of three years or more are high-skilled labor and employees with a post-secondary education of less than three years are medium-skilled labor. β then capture the differences in wages and productivity between acquired and non-acquired firms.
The acquisition dummy in equation (1) rests on the assumption that domestic firms taken over by foreign MNEs are randomly acquired. This assumption, as illustrated in Table 3 , is a strong assumption. If foreign acquirers choose targets with a priori positive characteristics, a practice known as "cherry picking", then the estimate of the casual effect of foreign acquisition will be biased. In order to control for the possible endogeneity of the acquisition dummy, I construct an instrumental variable as the probability of a firm being taken over by a foreign MNE. This instrumental variable is constructed as the predicted value of the dependent variable from a probit regression for the probability of a foreign takeover, similar to McGuckin and Nguyen (2001) and Conyon et al. (2002) . The set of instruments, and the probit regression results, are reported in the Appendix.
As an alternative estimation strategy to control for the possible selection bias and to examine whether foreign-acquired firms enjoy a higher wage and productivity growth than non-acquired firms, I use a Difference-in-Difference (DiD) estimation technique on a selected sample that is generated using propensity score matching approach. 20 The DiD estimator compares the difference in wages/productivity of the acquired (treated) firms A in the period before (t-1) and in the period after (t+s) acquisition with our control group of nonacquired firms C. Formally, the parameter I want to estimate is 
19 Industries are defined at the SNI92 3-digit level (99 industries). 20 The method is frequently used in the evaluation literature on active labor market programs. β . An advantage of the DiD estimator is that it eliminates unobserved timeinvariant differences in wages/productivity between acquired and non-acquired firms. Table 4 summarizes the interpretation of the coefficients in the regression in equation (2) .
Table 4 here
The DiD is, however, not a valid estimator if the differences between acquired and non-acquired firms are very high in the years before the acquisition. To get a more accurate estimator, I use a sample where acquired firms (treated units) are matched together with similar firms that continue to be domestically owned (non-treated units). Here, the matched non-acquired firms approximate for the non-observed counterfactual event, i.e. what would on average have happened to the wages and productivity in acquired firms had they not been acquired by a foreign-owned firm.
The matched sample is constructed as pairing, on a yearly basis, acquired with non-acquired firms with similar pre-acquisition characteristics X, e.g. skill intensity, age, size etc. 22 The method I adapt is a propensity score matching due to Rosenbaum and Rubin (1983) . This technique has the advantage of summarizing all observables X into a single index variable. To implement a propensity score matching, I begin by estimating the probability (or propensity score) of being acquired by a foreign firm using the same probit model as in the instrumental variable approach.
Once the propensity scores are calculated, I can (by using the "calliper" matching method) select the nearest control firms in which the propensity score falls within a pre-specified radius as a match for an acquired firm. 23 Moreover, I check whether the balancing condition is verified, that is each independent variable does not differ significantly between acquired and non-acquired firms.
Another condition that must be fulfilled in the matching procedure is the so-called common support condition. This criterion implies that at each point in time, a newly acquired firm is matched with non-acquired firms with propensity scores only slightly larger or smaller than the target firm. 24 Furthermore, since my purpose is to study post-acquisition dynamics in wages and productivity, I
only include firms that remain at least five years in the panel. 25 Since the aim of the matching is to find a group of acquired and non-acquired firms with similar characteristics, I once more report, in Table A2 , mean variable differences between the groups of firms that were successfully matched. Regarding to factor intensities and to firm size in terms of employment and sales, the matching procedure has been successful in reducing the difference between acquired and non-acquired firms. However, there are still significant differences in wages and total factor productivity. Hence, in the estimation of the DiD I control for a vector of firm characteristics to control for differences in observable attributes between firms. Moreover, to take the remaining differences into account I estimate equation (2) with a firm-fixed effect (FE) model.
Empirical results

The result of the growth rate model
The results based on the alternative way of generating the instrument for the acquisition dummies, jt Acq , in equation (1) are reported in Table 5 , models (1) to (3) . In all estimates, I control 23 The procedure I utilize to match treated (acquired) firms with control (non-acquired) firms is the PSMATCH2 routine in Stata version 9 described in Leuven and Sianesi (2003) . In the analysis, the pre-specified radius is set to 0.01. 24 Note that some acquired firms may be matched with more than one non-acquired firm, while acquired firms not matched with a non-acquired firm are excluded. 25 Moreover, firms that switch back and forth between different ownership status and greenfield operations are excluded.
for changes in firm-specific characteristics similar to those included in equation (1) . 26 To get a rough indicator of whether or not the assumption of exogeneity holds, I use a standard Hausman test. These tests, not reported in the table but available upon request, provide evidence that in all cases we can reject the assumption of exogeneity of the acquisition dummy.
In the first estimation, the results of estimating equation (1) for the period 1 − t and 3 t + are reported. In the first three columns the dependent variable is growth in overall wage. In columns (iv) to (vi) the dependent variable is growth in skilled wage and in columns (vii) to (ix) the dependent variable is growth in less-skilled wage. Model (1) uses the instrument generated from the probit regression described in the Appendix, Table A1 , column (i). The result indicates that three years after the acquisition, the wage growth, especially for skilled labor increased more in acquired firms than in non-acquired firms. On average, the growth in overall wage, column (i), is 0.8 percent higher in acquired firms after the takeover relative to non-acquired firms and the corresponding figure for skilled wage growth, column (iv), is 1.9 percent. However, for the less-skilled wage growth, column (vii), there seems to be no impact of foreign acquisitions three years after the acquisition.
In models (2) and (3), the findings are based on alternative definitions of the instrumental variable. Table A1 , column (ii), and the result for the overall, skilled and less-skilled wage growth are similar to those reported in model (1) . In model (3), however, which uses the instrument generated in Table A1 , column (iii), there seems to be no impact of foreign acquisitions on the wage growth.
Model (2) uses the instrument generated in
In the last three columns of Table 5 I report the result from estimating equation (1) having growth in TFP as dependent variable. The estimations in all three models are positive and highly significant which suggest that foreign acquisition have had a positive effect on total factor productivity in the years following acquisition. Depending on the alternative IV models, the difference in productivity growth between acquired and non-acquired firms is between 3 and 9 percent three years after the acquisition.
In the next estimation I examine the growth rate for the period 1 − t and 5 t + . From these estimations I infer that up to five year after the acquisition, acquired and non-acquired firms have had same development in overall, skilled and less-skilled wages. As to the result for the productivity growth, it seems that foreign acquisition has lead to increase the productivity by roughly 2 to 4 percent for the acquired firms five years after the acquisition.
To allow for different impacts of foreign acquisitions on wages/productivity depending on whether a Swedish MNE or Swedish non-MNE is acquired, I add in equation (1) The results of estimating equation (1) with these modifications are reported in Table 5 , estimation 
Difference-in-difference matching results
For a further robustness check, I first implement a propensity score matching procedure to generate a sample of acquired and non-acquired firms which can serve as a valid counterfactual. I then estimate equation (2) Table   A2 , I estimate the modified equation (2) with a firm-fixed effect model and control for a vector of firm characteristics such as capital-labor ratio, share of female workers, high-skill intensity and firm size. Table 6 reports the results.
The matched sample in model (1) (column (i), (iv) (vii) and (ix)) is generated using the probit model described in the Appendix, Table A1 , column (i) and the matched sample in model (2) and (3) are generated using the probit model in Table A1 column (ii) and (iii), respectively. The DiD estimators indicate that foreign acquisition have had, three and five years after acquisition, no effects on wages in acquired firms (Swedish MNEs and non-MNEs). The results appear to be robust depending on whether the foreign acquisition was motivated by vertical or horizontal motives.
The results of the productivity effect in the post-acquisition years are reported in the three last columns of Table 6 . The result indicates that vertical foreign acquisitions have had a positive effect on productivity growth in the years following takeovers. Three years after the acquisition the productivity in targeted Swedish MNEs and non-MNEs seems to have grown by almost 3 and 2 percent more as compared to non-acquired firms. The productivity seems also to continue to grow five years after the acquisition. The difference in productivity growth between acquired and nonacquired firms is between 1 and 2 percent five years after the acquisition. There is however no significant impact on productivity from horizontal foreign acquisition, neither in targeted Swedish
MNEs or in targeted Swedish non-MNEs. 
Conclusions
This paper has studied the effect of foreign acquisition on wages and productivity in the years following a takeover by using unique detailed firm-level data for the Swedish manufacturing during the 1990s. The distinct advantage of my data over the previous literature is that I can categorize all the domestic firms into being domestic multinationals with affiliates abroad or domestic nonmultinationals. This means that I can allow the acquisition effect to differ depending on whether the targeted firms were domestic multinationals or non-multinationals before the foreign takeover. This is an important dimension since the acquisition effect on firm performance may differ whether the target firms are multinational or not due to their ex-ante different characteristics as highlighted by, for example Helpman et al. (2004) . Another distinct advantage of my data is that I can separate the foreign acquisition into being either horizontal or vertical acquisition. This means that I'm able to separate the effects of foreign acquisition on targets depending on these two motives.
The results indicate that these two distinctions are indeed important. Foreign acquisitions seems to have no effects on wages neither in targeted Swedish MNEs or in Swedish non-MNEs and neither if the acquisition was motivated by vertical or horizontal motives. However, the results indicate that both targeted Swedish MNEs and non-MNEs have better growth in TFP after vertical foreign acquisition only but no such impact from horizontal foreign acquisition.
Based on these findings, there are important implications of this study. Firstly, the result gives no support to the strong fears that foreign acquisitions may have a detrimental effect on the targeted firms' performance. If anything, a foreign acquisition appears to have positive or neutral effects on wage and productivity growth. Secondly, it is important to consider heterogeneity in the acquisition impact, either by separating the different targets or by separating the acquisition motives, since not all firms benefit equally from foreign takeovers and not all the acquisition motives have the same effects. 
Table 4
Difference-in-difference (DiD) estimator. Standard errors within the parentheses are bootstrapped. ***, **,* indicate significance at the 1, 5 and 10 percent levels, respectively. Estimations in Model 1 use an instrument generated from the probit regression reported in Table A1 , column (i). The estimation in Model 2 uses an instrument generated from column (ii) in Table A1 ; estimations in Model 3 use an instrument from column (iii) in Table A1 . In all the estimates, I control for changes in firm-specific factors similar to these included in Table 4 . The Hausman tests, not reported but available upon request, reject the assumption of exogeneity of the acquisition dummy.
Table 6
Effects of foreign acquisition on post-acquisition average wage and TFP. DID on matched sample with firm fixed effect.
Average wage Average skilled wage Average less-skilled wage TFP (1) is generated using the probit model in Table A1 , column (i). The matched sample in Model (2) and Model (3) are generated using the probit model in Table A1 , column (ii) and column (iii), respectively.
Appendix A
The probit model
The instrumental variable is constructed as the predicted value of the dependent variable from a probit regression for the probability of foreign takeover, similar to McGuckin and Nguyen (2001) and Conyon et al. (2002) . The probit model is ( ) ( ) The results of estimating equation (A.1) are reported in Table A1 . I find that skill-intensive and high productivity firms are more likely to be acquired by foreign firms. Moreover, firms in industries with a large foreign presence are more often taken over. Finally, it appears that younger firms (nonlinear relationship), relatively large firms, and Swedish MNE firms have higher probabilities of being targeted by foreign firms.
I also estimated alternative specifications of equation (A.1), including additional variables in the probit estimation, to check whether my results depend on the process by which the instrument was generated. These results are reported in columns (ii) and (iii) of Table A1 . The estimations of equation (1) in Table 5 and equation (2) in Table 6 are robust to this change in the instrument generating specification.
Table A1
The probit model -probability of foreign acquistion z-statistics are within parentheses. The explanatory variables are, with the exception of age, age 2 and relative employment, firm-specific characteristics in year 1 − t . Relative employment is firm employment relative to mean firm employment at the industry level. Labor productivity is value added per employee and skill intensity is the share of employees with post-secondary education at the firm level. The share of foreign employment at the industry level (SNI92 2-digit level) is a proxy of foreign presence in the industry. 
